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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a combined 
magnetic head which is free from the lift-off residue and 
fence of gap film in a back gap part and further a 
combined magnetic head having decreased recording 
defects. 

SOLUTION: This combined magnetic head is constituted 
by forming a thin- film magnetic head after the formation 
of magnetoresistive head. Layers 8 for eliminating the 
difference in level of nearly the same height as the 
height of an upper shielding layer 5 are formed in the 
periphery where at least the back gap of the induction 
type magnetic head of the upper shield 5 patterned in a 
prescribed shape commonly used also as the lower 
magnetic core of the thin-film magnetic head is formed. 
The application of a lift-off resist on the upper shield 5 
of a uniform and desired film thickness is made possible 
and the stable formation of the lift-off resist patterns 
for lifting off the gap film is made possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound-die 
magnetic head used for magnetic storage like a magnetic disk unit, and its manufacture method. 
It is related with the compound-die magnetic head which can carry out record reproduction of 
the information with high density especially, and its manufacture method. 
[0002] 

[Description of the Prior Art] On a substrate, at least A lower shield, a lower gap, a 
magnetoresistance-effect element, The magnetoresistance-effect type head (MR head) which 
has an electrode, an up gap, and an up shield is formed. As the manufacture method of the 
compound-die magnetic head which forms the lower magnetic core which used the up shield also 
[ upper part / of a magnetoresistance-effect type head ], the gap for the thin film magnetic 
heads, a signal coil, a coil insulation layer, and the thin film magnetic head that has an up 
magnetic core The process which carries out patterning of the up shield film 5 to a 
predetermined configuration conventionally as shown in drawing 4 ( drawing 4 -A), The process 
which applies the lower layer resist 17 and the upper resist 18 ( drawing 4 -B), The process 
which forms the resist pattern for back gap section lift offs which consists of a lower layer resist 
1 9 and the upper resist 20 by exposure, development, etc. ( drawing 4 -C), What is depended on 
the process ( drawing 4 -D) which forms the gap films 21 and 22, such as an alumina film, and 
the process ( drawing 4 -E) which forms the gap film 21 and the back gap 16 of the induction- 
type magnetic head by carrying out the lift off of the gap film 22 is known. 

[0003] It is shown to JP,6-176319,A by by forming evenly the film surface itself which serves as 
the up shield of the lower magnetic core of the thin film magnetic head, and an MR head as the 
manufacture method of the compound-die magnetic head that it is possible to form evenly the 
gap film 21 of the thin film magnetic head. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the lower layer resist 1 7 for forming the 
resist pattern for back gap section gap film lift offs is applied also with the above-mentioned 
conventional technology, without canceling the level difference of the up shield 5 and the up gap 
4, as shown in drawing 4 -B For this reason, the lower layer resist 1 7 becomes thick gradually as 
application thickness becomes thin and separates from the edge of the up shield 5 at the edge 
of the up shield 5 which the level difference with the up gap 4 has produced. The back gap 
section lift-off pattern enlarged view of drawing 4 -C is shown in drawing 5 . Since the distance 
(D in drawing 5 ) of the edge of the upper resist pattern 20 of the resist pattern for back gap 
section lift offs and the upper-limit section of the taper section of the up shield 5 is formed 
about several micrometers and near the up shield edge, the undercut height by the side of the 
up shield edge of the resist pattern 20 (T2 in drawing 5 ) serves as a configuration smaller than 
the undercut height by the side of an up shield center section (S2 in drawing 5 ). If the undercut 
height T2 is small, the gap film 22 will be connected between the upper part of the resist pattern 
20, and an up shield, and the lift off of it will become impossible. Moreover, conversely, if the 
undercut height S2 is large, the enter lump by the undercut section of the gap film 21 will 
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become large, a fence will occur in the undercut section, and it will become a problem. Moreover, 
although it is good to thicken application thickness of the flat part of the lower layer resist 1 7 in 
order to enlarge the undercut height 12 by the side of an up shield edge, there is a problem that 
the undercut height S2 by the side of the center section of the up shield will become large too 
much. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, at 
least on a substrate A lower shield, a lower gap, The magnetoresistance-effect type head (MR 
head) which has a magnetoresistance-effect element, an electrode, an up gap, and an up shield 
is formed. In the manufacture method of the compound-die magnetic head which forms the lower 
magnetic core which used the up shield also [ upper part / of a magnetoresistance-effect type 
head ], the gap for the thin film magnetic heads, a signal coil, a coil insulation layer, and the thin 
film magnetic head that has an up magnetic core The level difference of the level difference 
section circumference (partial circumference in which the back gap of the thin film magnetic 
head is formed at least) of the up shield by which patterning was carried out to the 
predetermined configuration which serves as the lower magnetic core of the thin film magnetic 
head is canceled, and the resist pattern for back gap section lift offs is formed. The gap and 
back gap of the thin film magnetic head are formed by forming and carrying out the lift off of the 
insulator layers, such as an alumina which serves as a magnetic-gap film on it. 
[0006] By having canceled the level difference of the up shield circumference, the application 
thickness of the lower layer lift-off resist on an up shield becomes uniform. Therefore, similarly 
the up shield edge side undercut height of the back gap section lift-off pattern formed of 
exposure and development and up shield center-section side undercut height can be formed. 
Therefore, the lift-off remainder and the fence of a gap film are not produced in the back gap 
section by applying a lower layer lift-off resist by suitable application thickness to the thickness 
of a gap film. 
[0007] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using a 
drawing. 

[0008] Drawing 1 is the cross section of the compound-die magnetic head which is one example 
of this invention. A magnetoresistance-effect type head consists of up shields 5 formed in the 
lower shield 1 formed on the substrate (ellipsis on a drawing), the lower gap 2, the 
magnetoresistance-effect element 3, the up gap 4, and the predetermined configuration. 
Furthermore, the up shield 5 is made to serve a double purpose as a lower magnetic core, and 
the thin film magnetic head is formed on this magnetoresistance-effect type head. Besides, the 
section shield 5 has the taper configuration and a level difference is formed between the front 
face of the up shield 5, and the front face of the up gap 4. This thin film magnetic head has the 
level difference dissolution layer 8 of the almost same height as the up shield 5 on the up gap 4, 
and the front face of the up shield 5 and the level difference dissolution layer 8 is flat. 
Furthermore, it has this up shield 5, the gap film 14 for the thin film magnetic heads formed on 
the level difference dissolution layer 8, the coil insulation layer 36 and the signal coil 35, and the 
up magnetic core 37. The coil insulation layer 36 divides the gap film 14 for the thin film 
magnetic heads, is formed, and forms the back gap 1 6. 

[0009] Drawing 2 and drawing 3 are drawings showing the manufacture method of this 
compound-die magnetic head in this example. 

[0010] First, although not illustrated, insulator layers, such as an alumina, are formed on a 
substrate. 

[001 1] Next, as shown in drawing 2 -A, the lower shield 1 is formed on insulator layers, such as 
the aforementioned alumina, although not illustrated, the electrode and the up gap 4 for MR 
elements are formed one by one, and the up shield 5 is formed further the lower gap 2, the MR 
element 3, and here. From a viewpoint on magnetic properties, the signal coil for the thin film 
magnetic heads, and up magnetic-core formation, patterning of the up shield 5 is carried out to 
the predetermined configuration, and by this example, patterning is carried out so that it may 
become a taper configuration. Moreover, the thickness of the up shield 5 is about 2-3 
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micrometers. 

[0012] As shown in drawng_2 -B, the lift-off pattern which consists of a lower layer resist 
pattern 6 and an upper resist pattern 7 is formed on the up shield 5. In order to form an 
undercut field, the lower layer resist pattern 6 is formed so that about 5 micrometers of the 
edge position may enter inside from the edge of the upper resist pattern 7. As thickness of the 
lower layer resist 6, there should just be about 1~5 micrometers of thickness of about 1-2 
micrometers and the upper resist 7. The soffit position of the edge forms the upper resist 
pattern 7 so that it may be in agreement with the up position of the taper section of the edge of 
the up shield 5. 

[0013] Next, as shown in drawin g 2 -C f the insulator layers 8 and 9, such as an alumina, are 
formed by sputtering. Thickness of these insulator layers 8 and 9 is made equal to the thickness 
of the up shield 5. 

[0014] Next, as shown in drawing 2 -D, a lift off is performed and the lower layer resist 6, the 
upper resist 7, and an insulator layer 9 are removed. An insulator layer 8 serves as the level 
difference dissolution layer 8 here, and the surrounding level difference of the up shield 5 is 
canceled. Moreover, as a level difference dissolution layer 8, although AI02, Si02, or 
aluminum203-Si02 is desirable, you may be an organic poly membrane. 

[0015] Next, as shown in drawing 2 -E, the lower layer resist 10 and about 1-2 micrometers of 
the upper resists 1 1 are applied on the up shield 5 and the level difference dissolution layer 8. 
The application thickness of the lower layer resist 10 should just have thickness of the same 
grade as the depository thickness of the gap film of the thin film magnetic head. Namely, what is 
necessary is just to be about 0.5-0.7 micrometers, when the depository thickness of a gap film is 
0.5 micrometers, for example. 

[0016] Since the level difference of the up shield 5 circumference is canceled, this lower layer 
resist 10 does not produce the ununiformity of the thickness of the lower layer resist 10 by the 
level difference, but it becomes uniform thickness on the up shield 5. 

[0017] Next, as shown in drawing 3 -F, the lift-off pattern which consists of a lower layer resist 
1 2 and the upper resist 1 3 is formed by exposure, development, etc. As for the obtained lift-off 
pattern, the undercut height T1 by the side of an up shield edge and the undercut height SI of 
an up shield central site are formed equally. 

[0018] Next, as shown in drawing 3 -G, the insulator layers 14 and 15, such as an alumina used 
as the gap film of the thin film magnetic head, are formed. 

[0019] Next, as shown in drawing 3 -H, the gap 14 and the back gap 16 of the thin film magnetic 
head are formed by performing a lift off and removing the lower layer resist 12, the upper resist 
13, and an insulator layer 15. a lift-off pattern — an up shield edge side and a central site 
also in any, the same and suitable undercut height is obtained and the remainder of a gap film 
and generating of a fence are prevented by the back gap section by the lift off of a gap film 
[0020] next, it is shown in drawing 3 -I — as — a conductor — a coil 35, an insulator layer 36, 
and the up magnetic core 37 are formed 

[0021] Although the compound-die magnetic head which is one example of this invention is 
created by the method explained above, it is possible also by other methods. 
[0022] For example, the example of other manufacture methods is explained using drawing„6 and 
drawing 7 . 

[0023] First, although not illustrated, after forming insulator layers, such as an alumina, on a 
substrate, as shown in drawin g 6 -A, the lower shield 1 is formed on insulator layers, such as the 
aforementioned alumina, although not illustrated, the electrode and the up gap 4 for 
magnetoresistance-effect elements are formed one by one, and the up shield 5 is formed further 
the lower gap 2, the magnetoresistance-effect elements, and here. Next, in order to process the 
up shield 5 into a predetermined configuration, the lift-off resist pattern 30 which has an 
undercut field is formed, the thickness of this resist pattern — about 3 times of the thickness of 
an up shield — it is — ****ing . There should just be about 1-2 micrometers (H in drawjngJS -A) 
of height of an undercut field. 

[0024] Next, as shown in drawing 6 -B, ion milling is performed and the up shield 5 is processed 
into the same predetermined taper configuration as the above-mentioned method. Next, as 
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shown in drawing 6 -C, the insulator layers 8 and 9, such as an alumina, are formed. Thickness of 
an insulator layer 8 is made into thickness of the same grade as the up shield 5. 
[0025] Next, as shown in drawing 6 -D, the lift off of the lift-off resist pattern 30 and the 
insulator layer 9 is carried out. An insulator layer 8 serves as the level difference dissolution 
layer 8, and the surrounding level difference of the up shield 5 is canceled. It is the same as that 
of the process after drawing 2 -E of the 1 st example, and the following processes are drawingji . 
- As shown in E - drawing 7 -I, it forms to the up magnetic core 37. 

[0026] The example of the manufacture method of further others is explained using drawing 8 
and drawing 9 . 

[0027] First, like the 1st example, although not illustrated, after forming insulator layers, such as 
an alumina, on a substrate, as shown in drawing 8 -A, although not illustrated, the electrode, the 
up gap 4, and the up shield 5 of the magnetoresistance-effect element 3 are formed the lower 
shield 1, the lower gap 2, the magnetoresistance-effect element 3, and here. 
[0028] Next, as an organic poly membrane, as shown in drawing 8 -B, a photoresist 40 is applied 
so that the upper surface may become flat. 

[0029] Next, it etches until the upper surface of the up shield 5 is exposed and the upper 
surface of the up shield 5 and the upper surface of a photoresist 40 become the same height, as 
shown in drawing 8 -C. Thereby, the surrounding level difference of the up shield 5 is canceled. 
Next, at about 200-250 degrees C, suitable heat treatment is performed and the level difference 
dissolution layer 8 is stiffened. 

[0030] It is the same as that of the process after drawing^ -E of the 1st example, and the 
following processes are d raw ing 8 . - As shown in D - d rawi ng 9 -H, it forms to the up magnetic 
core 37. 

[0031] Thus, a photoresist is sufficient as the level difference dissolution layer 8. 
[0032] 

[Effect of the Invention] Since cannot produce the lift-off remainder and the fence of a gap film 
and they can be made the back gap section of the thin film magnetic head, poor magnetic 
recording can be lost. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On a substrate, at least A lower shield, a lower gap, a magnetoresistance-effect element, The 
magnetoresistance-effect type head which has an electrode, an up gap, and an up shield is formed. In the 
compound-die magnetic head which forms in the upper part of a magnetoresistance-effect type head the 
gap for the thin film magnetic heads, a signal coil, a coil insulation layer, and the thin film magnetic head that 
has an up magnetic core The aforementioned coil insulation layer divides the aforementioned gap for the thin 
film magnetic heads, and forms the back gap. The aforementioned up shield is the compound-die magnetic 
head characterized by having the level difference dissolution layer of the almost same height as an up shield 
so that the level difference of the aforementioned up shield and an up gap may be canceled around this back 
gap being formed in at least. 

[Claim 2] The aforementioned level difference dissolution layer is the compound-die magnetic head 
according to claim 1 characterized by being formed from an inorganic insulator layer. 
[Claim 3] On a substrate, at least A lower shield, a lower gap, a magnetoresistance-effect element, The 
magnetoresistance-effect type head which has an electrode, an up gap, and an up shield is formed. In the 
compound-die magnetic head which forms in the upper part of a magnetoresistance-effect type head the 
gap for the thin film magnetic heads, a signal coil, a coil insulation layer, and the thin film magnetic head that 
has an up magnetic core The aforementioned coil insulation layer is the compound-die magnetic head 
characterized by dividing the aforementioned gap for the thin film magnetic heads, forming the back gap, and 
forming this back gap and the gap for the thin film magnetic heads on the insulating layer of the almost same 
height as the aforementioned up shield and an up shield. 

[Claim 4] The process which is characterized by providing the following and which forms a resist, and the 
process which forms the insulator layer of the same thickness as the aforementioned up shield, The process 
which forms the level difference dissolution layer which cancels a level difference with an up shield on the 
aforementioned up gap by carrying out the lift off of the insulator layer on the aforementioned resist and the 
aforementioned resist, By forming the resist pattern for back gap section lift offs on this up shield by which 
the level difference dissolution was carried out, and forming and carrying out the lift off of the magnetic-gap 
film on it The manufacture method of the compound-die magnetic head characterized by having at least the 
process which forms the magnetic gap and back gap of the thin film magnetic head, the process which forms 
the signal coil for the thin film magnetic heads through the coil insulation film, and the process which forms 
an up magnetic core. The process which forms a lower shield on a substrate. The process which forms a 
lower gap on this lower shield. The process which forms a magnetoresistance-effect element and an 
electrode on this lower gap. The process which forms an up gap on this magnetoresistance-effect element, 
the process which forms an up shield on this up gap, the process which form a lift-off pattern on this up 
shield film, the process which uses this lift-off pattern as a mask, perform ion milling, and process an up 
shield film into a predetermined configuration, and the undercut section whose edge position and resist edge 
position of an up shield correspond on the this processed up shield. 

[Claim 5] The process which forms the resist characterized by providing the following, forms the insulator 
layer of the still more nearly same thickness as the aforementioned up shield, and forms a level difference 
dissolution layer by carrying out the lift off of the insulator layer on the aforementioned resist and the 
aforementioned resist. By forming the resist pattern for back gap section lift offs on this up shield by which 
the I vel difference dissolution was carried out, and forming and carrying out the lift off of the magnetic-gap 
film on it The manufacture method of the compound-die magnetic head characterized by having at least the 
process which forms the magnetic gap and back gap of the thin film magnetic head, the process which forms 
the signal coil for the thin film magnetic heads through the coil insulation film, and the process which forms 
an up magnetic core. The process which forms a lower shield on a substrate. The process which forms a 
lower gap on this lower shield. The process which forms a magnetoresistance-effect element and an 
electrode on this lower gap. The process which forms an up gap on this magnetoresistance-effect element, 
the process which forms an up shield on this up gap, the process which form a lift-off pattern on this up 
shield film, the process which uses this lift-off pattern as a mask, p rform ion milling, and process an up 
shield film into a predetermined configuration, and the undercut section whose edge position and resist edge 
position of an up shield correspond on the this processed up shield. 

[Claim 6] The proc ss which forms a lower shield on a substrate, and the process which forms a lower gap 
on this lower shield. The process which forms a magnetoresistance-effect element and an electrode on this 
lower gap, and the process which forms an up gap on this magnetoresistance-effect element, The process 
which forms an up shield on this up gap, and the process which forms a lift-off pattern on this up shield film, 
The process which uses this lift-off pattern as a mask, performs ion milling, and processes an up shield film 
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into a predetermined configuration, The process which forms the level difference dissolution layer which 
cancels a level difference with an up shield on the aforementioned up gap by removing until it applies an 
organic poly membrane so that the upper surface may become the upper surface and the flatness of the 
aforementioned up shield, and an up shield side is exposed. The process which stiffens this level difference 
dissolution layer with heat treatment, and by forming the resist pattern for back gap section lift offs on this 
up shield by which the level difference dissolution was carried out [ aforementioned ] f and forming and 
carrying out the lift off of the magnetic-gap film on it The manufacture method of the compound-die 
magnetic head characterized by having at least the process which forms the magnetic gap and back gap of 
the thin film magnetic head, the process which forms the signal coil for the thin film magnetic heads through 
the coil insulation film, and the process which forms an up magnetic core. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section of the compound-die magnetic head which is one example of this 
invention 

[Drawing 2] Drawing showing the manufacture method of the compound-die magnetic head which 
is one example of this invention 

[Drawing 3] Drawing showing the manufacture method of the compound-die magnetic head which 
is one example of this invention 

[ Drawing 4] Drawing showing the manufacture method of the compound-die magnetic head by 
the conventional technology 

[Drawing 5} The enlarged view of the back-on up shield gap section lift-off pattern in drawing 4 
-C 

[Drawin g 6] Drawing showing other examples of the manufacture method of the compound-die 
magnetic head which is one example of this invention 

[Drawing 7] Drawing showing other examples of the manufacture method of the compound-die 
magnetic head which is one example of this invention 

[Drawing 8] Drawing showing the example of further others of the manufacture method of the 
compound-die magnetic head which is one example of this invention 

[Drawing 9] Drawing showing the example of further others of the manufacture method of the 
compound-die magnetic head which is one example of this invention 
[Description of Notations] 

1 .... Lower shield 

2 .... Lower gap 

3 .... Magnetoresistance-effect element 

4 .... Up gap 

5 .... Up shield 

6, 12, 19 .... Lower layer resist pattern 

7, 1 3, 20 .... The upper resist pattern 

8 .... Level difference dissolution layer 

9 .... Insulator layer 

10 17 .... Lower layer resist 
1118 .... The upper resist 
14, 15,21,22 .... Gap film 
16 .... Back gap, 

30 .... Lift-off resist pattern 

35 .... Signal coil 

36 .... Insulator layer 

37 .... Up magnetic core 
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DRAWINGS 



[Drawing 1] 




[Drawin g 3] 
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